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- on irrelevant context tasks.

°‘ . . Abstract
It has been suggested'that cognitive style interacts with performance
on‘tasks measuring formal thought (Pascual-Leone, Note 1). It fsvhypo-"
thesuzed that cognitive style |nteracts with task context rather than with
the underlylng formal thought processes.‘ Exper;ments are reported to

clarufy the tzpe ofAtask that el|C4ts an interaction and to determi{ne

whether such interactions.can be altered by instruct?on in formal, thought

“processes. : L,

About 250 students age 12 to-16 partncnpated in one}, three experl-

ments.. Two tasks lnvolvuﬂg the separatlon of varuables schewa but con-

" trasting contexts were admunastered .to all subJects. In one coﬁtext only h

information necessary for applyihg the separation of variables schema was
presented. In another'&ontext the relevant information was emhedded‘in

s I : . % :
irrelevant additional information: Cognitive style was measured in two
N )

experiments. in one experiment subJects .taught the separation of varlabies

- schema were compared to-uninstructed subjects. Results support the hypo-

thesis of the studi: task context lnteracts wuth cognltave style and

training or separation of yvariable3 does not appreciably affect performahce

v -
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A number‘of researchers have suggested that cognitive style or field
.ependency is an |mportant factor in formal operational thought (W|tk|n,
N Noore, Goodenough & Cox, 1977; Pascual- Leone Note 1; Nnemark Note 2)

- Several hypotheses concerning theé;ffect of cognitive styje on performance

have been put forth. Both Pascual-Leone and WItkln et al. suggest that "
cognitive Style |nteracts with selectlon of |nformat|on to be processed

~ ‘Pascual-Leone (Note 1) points out that field dependent subjects see dig;erent
information as salient for problem solving than field independent'subjects

Accordnna to Pascual- Leone, in situations where conflictirg lnformatlon is

avaulable the field dependent pé;son often processes |nappropr|ate infor~

~

“Lmation. WItkun et -al. (1977) suggest that fleld dependent peqple are less -
.. llkely to use “medlators“ or general pr?nclples to govern their 1nformat|on_

processung system As Niemark (Note 2) po|nts out, very few studies

specufncally correlate per‘ormance or ‘formal operatlonar reasonlng tasks

with cogn|t|ve sty]e and these studies. yleld confllctnng outcomes

The series of experlments reported in this paper nelp to define :Lat -

.

'|s meant by “confllctlng information" unformal tasks and how tasks with ;{%”"
this characterustlc are handled by subJects wuth different cognutnve»stvles.
'In partucular, these studies suggest that cognltlve style interacts with
questuon context in tasks requnrlng the separatlon of varnable schema It
.«s suggested that questfon context is a factor which might'contribute to '
low correlations.between'formal operational reasoning tasks'kLinn{ Note 3);
. - S
) Tasks

[y

The serles of studies reported in thlS pape\ all use two tasks devel-~ -

oped by the aﬂthor Both tasks requ\:e the subJect fo use the separatuon <

of’vatlables schema deScribed by Inheldesr and Plaget (1958). Detailed
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desCription of the'*asks~is found.elsewhere (Levine & Linn, l977)

'Both tasks |nvolve spheres rolllng down a ramp. }n the first. task
Controllnng, the subJect must decide whether or not- to control ‘one variable

in an egpernment he is told to find out which of two spheres is best for

-~

: hitting target far " To be successful on Controlling, the subject must

+

reiease the two Spheres‘from the same pdsition In the se¢ond task

3

Screen, the SUbJECtd’S asked to analyze the results of an uncontrolled

experlment he |s asked whether he has ‘enough’ informatlon to decide whlch
'of the two spheres is the best tor hittlng a target far In this "task

the two spheres are reieased f rom different positions but.the'actual.release

1
.

'ofith; spheres is concealed behind a screen. To te successful the subject.

- must Phdlcate that the release ponnts coqu/EE_dsfferent Both Controlling )
and ‘Screen concern the same phenomenon--deciding which of two spheres :
rolling down a ramp IS the most powerfu], the major dlfference between the

two tasks concerns how the information is presented.

¢ Allhresponses'were sqoréd“either success or failure.
» . ¢

Experiment 1

?\\Tﬁ a study reported elsewhere (Levine 3 Llnn, 1977) the developmental

s

) characteristics of these tasks w\re assessed This study is reported to

° -

establish the generalizabulity and stablluty'of the tasks. Slxty subJectS .

age 12, 14, and 16 in a compfehens}ve ‘school near London, were randomiy
selected to participate in the st/ y.  The two tasks were_administered in

a snngle interview session. Results are shown in Figure 1. As can be S iy
significant effects for age were found on both tasks (Controll:ng z= 2, 79,

Al

p<.0i; Screen z = 3. l8, p< Ol) The unexpected finding that Screendwas

R
i
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+“ considerably more difficult than Controlling for !2-year-clds but not.

older subjects is hypothesnzed to reflect e:ther a change In Functlonan

- or some special experLences (Levune 3 L|nn, 1877). It seemed‘SBBFBpfh te
\ .
to repilcatf the-study using 13 and 15-year-oid subJects. !

[ 4

"knsert Figure § about here °

-xperlment i

.The purpose of th|s study was to generaluze the flndlngs of Experiment

1 to 13 and 15 year-olds to demonstrate task Stabl]lty and to lnvestlgate -

-

the hypothesis that the conflictlng lnformatlon in Screen mlght resuit in:
oo anfinteractuon batween cognitive style and questlon context S‘rce the -

inFormatuon in Screen is. presented in a confllcting contpxt in the sense

.'

that the_results of the experiment are emphasized but. are not relevant

to the solutuon, it seemed reasonable to hypothesnze that(togn{tlve styie

might unfluence performance “In partlcular the hypothesis is that _poor

performance on Screen is more likely for field dependent subJects than

for flei< |ndependent subJects T e o ', -

SubJects were 125 randomly selected seventh and ninth grade students
‘in a rural, blue-c811ar area in Northern California. All-subJePts received ;

the portable Rod and Frame Test as a measure of cognltlve stvie foiiowed

by Controiilng and Screen -
As shewn in Figure 1, 13'and IS-year-oids performed as predicteds
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lS-year-olds scored almost exactly°between lh and 16-year-olds, 13-year- -
.olds just below lh-year-olds ‘Age d|fferences-were s|gn|t|fcanf for
-Controllung (X2 = 4.0, p<. 05) and Screen (X = 8 9, p<.0l). QAiso,
I3- year-olds performed sllghtly but not sngnlfacantly better on Controllung
than on Screen, s:mnlar ‘to the performance of IZ-year-oids in Expe;jment I.
JHowever, these flndlngs more reasonab]y suggest that IZ-year;olds in
Expernmnnt ! performed unexpectedly well on Controll:ng and as would be \ .
'prednctea for Screen qhe hypothe5|s |s that some aspect of the school |
program for the 12- year olds |n Expernment 7 accounts for theur\performance o
‘on Control]nng lnformat:on re‘uvznt “to this hypothesis is gathered n Experlment 111
Results for the cogn:tlve style dlmenSIon are shown in anure 2. The. . L
9 subjects scor:ng ‘above . A on the Portable Rod and. Frame were consfdered
' F:eld Dependent The 15 scoring below 15 were considered Fleld Independent
-The groups included equal numbers of males and equal numbers of IS-year°olds. : .
. As can be seen, no d|fferences in performance on Controllsng are found for |
the extreme cognltlve style groups but field dependent subJects perform
'sagnlfncantly less hnll Ehan field- andependent subJects on Screen (p<< 05,
>F|sher test) It appears that the confllctnng context for. the lnformatnon

in Screen bnteracts with cognltlve style; no such lnteractuon occurs for

~ ~

. _Controllung S|nce cogn|t|ve style does not interact wnth COntrolllng, it
is hypothesized that the conflictlng context in Screen affects subJects
'performance on a separatlon of variables task such that the separatuon of
var:ables schema is not |nvoked Thus, fdr fieVd, dependent subjects compe- R

'-'tence in usnng the separation df var:ables schema is not a factor in per-

formance qp Screen

RN
M 2
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E;perlment lll

S{Pernment ] suggested that cognitnve style interacts wnth the

embeddednesa of 1nformat|on in the Screen It was hypothesnzed that th1s
\

" was a performance rather than a competenceilnteractlon If it is a per-

-

\ »
formance anteractuon, then Era:nnng on the separatlon of varuables schema

‘

wull not change the relaftonshlp between cognitive style and performance on
\ . . , < t -
Screen IR . P \\§~ ’ N
The reSults of Expeflment 11 suggest that the performance of 12 year-

olds on Controllnhg-xn Expernment I may be due to some kind of scbool
experience. ThiS hypotnesls is |ﬂVest|gated in Experrment lll by training .
lZ-year-oﬂd subJects to use the separatuon of varlables schema

- In Experiment lll the procedure was to take a _group of 60 lz-year-ond —'
students, assess the:r cognstlve style us’ing the Portable ‘Rod and Frame,.
randomly acsngn them to three exper:mental condltlons, provude dlfferent
types of traunung for each. group,‘and then admlnlster Qontroll{ng and

5
Screen SubJects wera mzdd e- claes, racnally-mlxed suxth graders in a -

: ]
: Northern Calufornna scnool

’

Tralnnng

Tralnnng consisted of the Plagetian Pendulum Task to assure: that the

three groups were equlvalent in the r ablllty to control varlables, and than

]

one procedure for each of the three oroups Detalls are glven elsewhere\‘

v
A

(L|nn, Note i) Group | recelved 'lnterventnon“ The subjects attended,

_snx 15- mlnute training sessuons in which the concepts of varlables, crltl-

cizing an experiment, and controllnng an experument ‘were Introduced uslng

/ . .
the lecture demonstration approach¢ Group ll recélved what ls called the .

e !
Vsumultaneous” program:. intervention Elus twelve 45-minute sessuon‘
= " o ‘i B . ‘ . ‘ o ‘// .
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where subJects carrled out experlments using equipment on their own.

Group i (contro.s) received the. twelve QS-mlnut& exper mentation
: . ..

sess?ons only ln summary, the three condltlons were: . Interventlon alone,
. ,

- - Ve

expernmentatlon plus nnterventvon, or expernmentatnnn alone. |,

Resu!ts and Discussion h o : o=

Sa

As shown in Flgure 3, the group receiving intervent:on was supérlor

+

to the others (X = q, 02 F<. Ol) on Controlling. No s!gnsflcant dufFer-

- N

ences "between groups on Screen were found. This, suggest> that tralnnng on
applncatlon of the :eparatlon of variables ;chema does not generalnze to

questions anvolvung crurllct;ng =nformat|on suporting the performance—"

* L]

competence hypothes1s. It is possible that, training’ Jpeclfncally con-
. - - A% '

cerned. wi th se:%?tlon of lnformatlon " From con.]lcting contexts would

affect performeéce on Screen. ' '

"A

-,
‘insert Figure 5 about here
, * ’ P
- s a . ‘

’ Comparlson oF control Group 111 IZ-year-olds in Experiment Il] to 12= -year- .
\

olds in xpernment I, is diffncult s{ncq the populatlons are not.compérable.

'It is clear, however, that control i2- yeL -olds perform equally well on

j'» Controllnng and Screen while tralned lZ-year—olds do better on Controllidb
ithan on Screen. These resuPts suggest that the surpr:slngly successful
performance of 12- yedr olds on Ccntroillng in Experimeut 1 might well’ be doe

to specific school experiences. . A : <

t should be noted;vthat the outcome for Group 11 (interVention p]us

. o‘-? '3 -~ . . [} s . . ‘s -‘ ’ ' ° )
experlmentataon)fls,not as anticipated--subjects in this condition were no

o
" - \
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bett2r thar control sub;ectsf//As discussed eisewhere (Linn, Nate k)

. 35 possub!e tnat the intervention conFllcted with the experzmentatnon,

thus providing subJects with a confusing view of contro!lang var:ables
chn?tnve style‘was rnvest,gated by usine, subJects in Groups ! and Il

' and comparlng performaace of the 10 subjects scor'ng above 41 to per-

Formanre of the 10 subJects scorlng below 15 as was done in Experlment 1i.
. N

. aSunce sub~ects were assiqgned at random, extreme score& umnprlsed equal

numbers of subjects frem the two groups. In add:t:on; the extreme scorers

%

. had equal'ncmbers of.ﬁales. As can be seen in Figure 2, results for
'E§periment‘lll replrcated the f:ndings of Exper:ment i1. As in Experiment
I'l, the differencas in perfoﬁmance for fle'd dependent versus field
lndependent individuals was s:gnlficant for Screen (p < .05, Fisher test)
but not for Controlling /’
Does training on the separation of Yariables’strategy.alterathe inter-
;action between task context and cognitive style? Evidencelfroﬁ the trained
subJects .Suggest-’ that it does not, although the smtall numbers |nvo]ved
make, deflnute conclusqons dlffucult Of the 4 field dependent tralned
subJects, one 5pcceeded on Screen apd 3 sdcceeded'on Controlling. Of the
5 field |ndependent tralned _sukjects all succeeded on Contro!linﬁ)and 3 of

5 sucCeeaed Qn Screen. Thus performance oh Screen was comparable/ to that

of untrained subJeqts while performance on controlllng reflect'

e

of the training, leiding further support to the perfor

the success
Ce~competence

o,

hypothesis.
- Conclusions

~The three experlments reported here lndicate an tnterestlng anomaly

R .

between performance on two tasks which osteﬁs.bly :nvolve the same schema,




' . * - : .
v namely, separatlonhof,yaﬁlables as defined by Piaget, These resuits suggest
that cqgnltive style and context fnteract and that c?gnitlve.stylé

|nfluences some aspects of formal thought: but not others. The major
characters stic which differentiates Controllirg and Screen concernk the ay
conflicting available lnformatlon. Tnese results ‘more clearly define the )
tyge of question context which. can be cons idered conflictlng. In particular
‘the results of ‘an uncontrolled experlment interfered with the aBillty of

field dependent subjects to apply the eparat:on of varnables schema.

The: » resule; . suggest that whereas performance in ronflicting contexts

~
is influenced by cognitive styie, it is #1so clear that use of the separation

’of variables schema is xndependent of cognlfsve style in contexts without

. embedded lnFormatlont~ Tﬁus one contrybutang factor in the low correlations
between performance on formal reasunnng tasks may be question context rather
than comprehenslon of the necessary schewa " i ! ) : e

¢

These results are cons;stent with Pascual Leone s finding (Note l)
that field dependent sub;ects have difficuity wath tasks which |nvolve

confllctlng strategies and elaborate the fundlngs of Dale (Note 5) and
Ne:mark (l$7S)~who suggest that coanetlve scyle |nteracts with formal

\ . . .
operatlonal thought.

These results suggest the exustance of three groups of subJects . v

within a single age: thosa zho are able to control on\both Ramp and

Screen, those who can control on Ramp but not on Screen\\and those who

»

cannot control. -The group who can dontrol on Ramp but not Screen is

characterized by field dJependency. \

. .o . \ . v
A strict Piagetian lnterpretatlon would only consider subjects who

l ‘}

controlled on both tasks to possess the contlollnng scheme Y only

.

those who control on both tasks are cons:dered to possess the scheme then

-+ \ |

the training would be vlewed_,; unsuc cessful.‘ This would be consistent

s .
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with Piagat's statements céncerning the limited value of traiming in. fus-
_‘ -rt FY . ke "
tering 1ooical thinking. o -
© -

Another way to conceptua.ize this 54tuac:on is to view cognit:ve

' T »

styfe as a stable pe?scna)u:y trait, It may be that zhe development of

field dependent subjects dtffers from that of f:eld lndependent sub;ects

K'
Ey not separating these populations it is possible to confound development
. . . i ) - ) ’ \‘_.\ .

with personality :tyie, ﬁ’

f ' Because Paaget s data gathercng styie does™riot" examtna 1ndiv dvai

alfferences and deoes not Iook at age as a predictor of performénce, con=

7
fqundlng of developmen;,wlth;andiv:dual-diffefences-may have contr!buted
to.replicationr problems. Piaget's (Inhelder anu Piaget, 1958) dist}nttiqn

3

in the transition from concrete ta formal thought betweén reasoning aﬁrut ‘

" real events as ,opposed to reason{ng aboat all possab!e events reflects Q*t

]

a developmenggl trend but a personailty characteristlc. That 1s fleid
i ’

dependent subJects tend to lelt their reasonnng to. real events {the results

of screen) while field lndependentlsubjects consfder all the possible ways

the results could have been achieved. \%rhas conceptuainzarlon Is surely

undercompl-cated but is a possuble confound?ng of crosseetional research

. N . .
studies whlch desarves further |nvest|cat|on. So¢e.support for this con-

\

ceptuallzatlon comes From the success of Case (1974) in tYeaching field In—

dependenh but not f:eld dependent 8 year olds the separation of variablés .

schema. ’ : Co. g

‘o

.
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